Beta-gal 

SEQUENCE LISTING 



<110> Universite de Liege 

<120> Cold-active beta galactosidase, the process for its 
preparation and the use thereof 

<130> Beta-gal 

<140> 
<141> 

<160> 2 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 3171 
<212> DNA 

<213> Pseudoalteromonas haloplanktis 

<300> 

<400> 1 



tagctatatt 


tagcgccatt 


ataattgccc 


gtttatgcaa 


caggaataaa 


catgacctct 


60 


ttacagcaca 


taattaatcg 


tcgcgattgg 


gaaaatccaa 


ttacagtaca 


agttaatcaa 


120 


gtaaaagcac 


atagcccact 


taacggcttt 


aaaacaattg 


aagacgcccg 


tgaaaataca 


180 


cagtcgcaga 


agaaaagttt 


aaacgggcag 


tgggatttta 


aattatttga 


taagcccgaa 


240 


gcggtcgatg 


agtcgttatt 


gtatgagaag 


ataagtaaag 


agctaagcgg 


cgactggcaa 


300 


agtattactg 


tgccttctaa 


ctggcaacta 


cacggctttg 


ataaacccat 


ttactgtaat 


360 


gttaaatacc 


catttgcagt 


aaacccgcca 


tttgtaccaa 


gcgataaccc 


tactggttgt 


420 


taccgcactg 


aatttacaat 


cacacctgag 


cagttaacgc 


agcgtaacca 


tataattttt 


480 


gaaggcgtta 


actcggcttt 


tcatctttgg 


tgtaacgggc 


agtgggtggg 


gtattcacaa 


540 


gatagccgct 


taccgagcga 


atttgattta 


agtgagcttt 


tagttgtcgg 


tactaaccgt 


600 


attgccgtta 


tggttattcg 


ttggagtgat 


ggcagttatt 


tagaagatca 


ggatatgtgg 


660 


tggctaagcg 


gtatttttcg 


cgatgttaac 


ttacttacaa 


aaccgcaaag 


ccaaatacgc 


720 
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\J CX L y L y L L L a 


t aaCCCCCGdi 

C U C«- V-^» \^ 


tt t aaacact 

W V— w LA V«d <w>4 \^ w 


tactatcaca 


atgcaacgct 


acatataaaa 


780 


^ ri" nrn^ t as as 
aL a Uuci 


afrfpnppaaa 


U- a d L C d L L a. u 


y Lay Lay l a 


aaatttttaa 

Ci V— j <— i V_ V— >— . V— C vJ Cl 


c y L c ci a Cl Cl L Cl 


840 




ay uoy aoau c 


tPria^CIPr^Pt" 

C w CL d Cl W Cl \ — 


aaLaa l a ci a ^— ■ 


atattaataa 


ci ci ci ci y y y y y y 


900 


Lyyaycya Ly 


L Ly l a l l l La 


a^a^r , a^nf"asrTr ,, as 


as t" a^r > rra^asrrr , P 
a LdLyaayLL 


pi"P^p^4^rri"P 
l- l a a a a a y l y 


yaLLyLLyaa 


960 

-s \J W 


-a e~* c n i~ ^ +~ 
aCyuuy LaLL 


LaLdLiy l ly 


L»y lay Laayi 


LLyLL Ly a l y 


aav — ciayy L-aa 


1"^r , asrr1"prT^p 
l a l a y l l y a l 


1020 




as +~ as as as "t - +r <r rr 
dLddldL *-y aJ 


^^"t"t"a^rra5asaias 
L L. L Lay aada 


rrl'asrrasasas.'hrfP' 
y Ldyaaa ly l 


t*1~asasr ,, rtrrrTr'a^ 
L LuuLyy y La 


y l l y Ly Ly La 


1080 

-L W C C 


aaLyyCaaaL 


t~ +■ 0 - t~ I - j3 f* 
Cy LldlL L-dL 


aoyyyy ly l. l 


a^asr H <^ , rTaa/~ , ai r*n 
ddLLLjdLdLy 


a a v_* a l oa l. l. l 


a^rra^asasa^rTTi^T^ 
dyddddLyyL 


1140 

-L -L " C 


L.a Ly l Ly L La 


yiai uy uuy a 


1~^'hrT^1"1"rrasas 

La LUa L L u a a 


rr^1~^'t"1"asajrTP 
uaLdL Laay l 


l y a Ly oayLu 


ci ci ci l a a l c l c 


1200 


a t3 4- /t /-» 4- a /*"• 
aaLgCCgiat 


y LdiayiLia 


L LuLLL LaaL 


L-Cl LLLaL L L L 


l l l aLy ay l c 


asfrrtrrr^prr^n 

a Ly l y acy ay 


1260 


LLayy l l l a l 


as n"t~ rrrrt" "hrr^ 
aoy iy y l Ly a 


uyuayLyaa l 


a Layaaav^LLo 


a a ^ 


t cct ataacra 

c l l c a Ly y yy 


1320 




yi>y a lll^l l 


a t* rrrrnpp rrrr t" 
3 a j Luu y l 


yL>aLLLaLy l 


pnprr1"1"^1"rip 

uy uy l l a l ci l 


y l a ci ci c y y c c 


1380 


yayuyuydLci 


aaa apfapar 
ddddiidtyu 


rt mat t ^ t" t" 

L LLuu L La L L 


a l l Ly y l l- a l- 


l LyyaaaLya 


ci l y l y y y ^ a. l 


1440 


rt /~* r% a a a t* p 
yyCyCadaUL- 


aiydiyiLdL 


y LaLyyLLyy 


1"r , asasasaaasrrr , 1~ 
LLdddddy L l 


1"t"rr^PPPl"1"P 

L U L LLC C L 


1"pp/pppAcr1"cr 

LLyLL Lay Ly 


1500 


CaaCaCyagy 


yoyyoyy Ly l 


asasasr^asr^rTasr^as 
aaaLuLy ciL*a 


yL LdLLy a l a 


1""hr^"t"'t*1"rrppp 

L LaLLLCJLLL 


a a l y l a l l l l 


1560 




pprra t" as f- "h as ;s 
iLyd id l Laa 


ay aLy a lulu 


rr^~asr , r , t■^^^^fi , " 
y LaL*L> Laay l 


a c c l ci ci c uaa 


ci ci ci ci c y y l l y 


1620 


dycttdccyg 


y lydaauii-y 


't~r , P'asr , t"1"ast"'t~ 

LLLdLL L a L L 


LLdLy Lyay l 


^prrppp^t*fip 

a l y l l l a l y l 


La l y y y l a a l 


1,680 


4— 4— ^ /t /^r 4— -3 

ay C l lay y la 


m r*\~ +- +r eras r*n 

yciiiydi>yd 


l LdL Ly y Lay 


rrr H, as"t*'t"'i~3rTasrT 
yiaiL l ay ay 


a^as"h^ppp^prr 
a a LaLLLaLy 


yL LyLaayyL 


1740 


ggctt ta t t t 


ggga u tggg l 


agatcaagg l 


4— 4~ 4~ /~> 4~ "n "3 

liaiCladad 


4- 4- fr -3 /^i -3 #T -3 a 

liydcydydd 


pprrp a a p a t" 
LLjyLddyLdL 


1 ft no 


tat tgggc l t 


acggcggcga 


4— 4— 4— s*y /~e 4~ /— r "3 4~ 

Clllyy lydl 


LjdaClaaaClJ 


dLLyLLdy L L. 


4- 4- rrt" 

l Ly La l a a a l 


1 860 

1 O Uv 


ggc t ta t tgt 


tcccgga ucg 


IdCaCCyCal 


/~i 4~ "D /T +- --3 4— 

CClayCClal 


4-4-/-f-3-3rT^+ _ asas 
L Ly dayLLdd 


a LdidyLidy 


1 9?0 


caacatttac 


aatttacact 


gcgcgagcaa 


aatcaaaatc 


aaaaccaaaa 


ccaatacagc 


1980 


attgatgtat 


ttagcgatta 


cgtatttagg 


cacaccgata 


acgaaaaact 


cgtttggcaa 


2040 


ttaatacaaa 


atggcgtgtg 


tgttgagcaa 


ggcgaaatgg 


cacttaatat 


tgctccgcaa 


2100 


agtacgcaca 


ctttaaccat 


taaaactaaa 


acagcgtttg 


agcatggtgc 


gcaatattac 


2160 
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CLLdatLLciy 


d Ly l ay uau l 


0 0 l. l a a l> y a. l. 


LL-uua U L. L l y 


L* a ci ci v — y v^, l, ci. a 


tcarattato 

L w d CA L >J 


2220 


yd l l Ld y d d l 


au u u t aay ^ l 


L CI Luuu Lay L 


a. a l a ci l l taa 


acaataaatc 

a >w ci y ^— t«i u <l* v.. c^ 


atttacatca 


2280 




aaay v^>y l l a l 


a a. y *— y l uoa l 


naaacccract 

M UU O L* L» y H w v» 


cccacctaaa 


tattaaaaac 


2340 


del LdLd L L L d 


aapf t att tt 
aa^ t uy l l l. l 


Loa v — v — aa g 


L ^/UU U U V L I— Ci 


taaaacaata 


attaraanac 

V-4 V— V— U t-l *_i 


2400 




LLdLLdy Ldy 


L-L-uat uyy l l 


LjaLaaLL l l l 


a Ley tyuLvu 


ul l l y a l a a c 


24 60 




Lddyi-yddy l 


rrrrar , aar , pt"a 
yydLaa^^ La 


LJdLLL Ldd Ly 


ca L^yyyaciy^w 


uLyLi.yy LLy 


2520 

t- *~J C- \J 


cgegcagg La 


udyygcddLy 


yi/dyLy LaCa 


Ly Ldy L LLaa 


LLdCL uy c uy t_ 


y Laa. l l- a a y L- 


2 580 


y uugaLy lCC 


gLdULdut uy 


Ly LdLLLdaL 


t*arrraai"t*t" a 
LdLydd L L Ld 


a Ly y L»y Ly l,l 


aLaay L-aL-aa 


2640 

^. L* T L* 


acacag uggc 


LaLaLdLyLL 


LddLddLata 


yy LdLLdLLd 


ull LdddLy l 


l y a Ly l y a a l» 


2700 

C. 1 \J\J 


^ ^ ^ /-<i /-»• -a -—\ 

LLdddCydCd 




dd iy LLy uy d 


afarrnrrtfaa 
dLdyyy l Ldd 


y LdLddLyd l 


LddLddyLda 


21 GO 


agega Lacaa 


adgLdddtiy 


yLLdyyy Lid 


/^T/^f4-/-./^.4-4-4- 4- /-» 
yy LLLLLLLy 


daddL LdLLL 


ayaLLy l a a a 


2820 


/™r /"*» 4* /™t /"^ "^i 

ucege uyCdc 


rr4-4-4-4-rrrrt-"h;a. 

y LiiLyy lid 


L LdLdyLL Ly 


arrrhfaaafrf 
dytL Lddd Ly 


ay l Ld La l a 


uLLy La La La 


2880 

C u u w 


4- 4~ /""" ^1 -3 /—i 4— /^r 

LLCCCaaCtg 


dLdduyy itu 


y Ly Lay Ly a l 


LLJLLaG L L d L 


Ly ay l-u c l au 


l a a v_» l Laa ll 


2940 


gtgactggcg 


cgtttttgtt 


tgccgccagt 


gagtattege 


aaaatatget 


aacgeaaget 


3000 


aaacacacta 


acgaactaat 


tgctgatgat 


tgcattcatg 


tacatattga 


tcatcaacat 


3060 


atgggtgtag 


gtggcgatga 


ttcgtggagt 


ccaagtaccc 


ataaagagta 


tttattagag 


3120 


caaaaaaatt 


ataattactc 


gcttacactt 


actgggggga 


ttacaactta 


a 


3171 



<210> 2 
<211> 1039 
<212> PRT 

<213> Pseudoalteromonas haloplanktis 



<220> 

<221> ACT_SITE 
<222> (460) 

<220> 

<221> ACT SITE 
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<222> (501) 
<220> 

<221> ACT_SITE 
<222> (502) 

<220> 

<221> ACT_SITE 
<222> (536) 

<220> 

<221> SIMILAR 
<222> (533) . . (543) 

<220> 

<221> SIMILAR 
<222> (455) . . (460) 

<400> 2 

Met Thr Ser Leu Gin His lie lie Asn Arg Arg Asp Trp Glu Asn Pro 
1 5 10 15 

lie Thr Val Gin Val Asn Gin Val Lys Ala His Ser Pro Leu Asn Gly 
20 25 ^ 30 

Phe Lys Thr lie Glu Asp Ala Arg Glu Asn Thr Gin Ser Gin Lys Lys 
35 40 45 

Ser Leu Asn Gly Gin Trp Asp Phe Lys Leu Phe Asp Lys Pro Glu Ala 
50 .55 60 

Val Asp Glu Ser Leu Leu Tyr Glu Lys lie Ser Lys Glu Leu Ser Gly 
65 70 75 80 

Asp Trp Gin Ser lie Thr Val Pro Ser Asn Trp Gin Leu His Gly Phe 

85 90 95 

Asp Lys Pro lie Tyr Cys Asn Val Lys Tyr Pro Phe Ala Val Asn Pro 
100 " 105 ' 110 

Pro Phe Val Pro Ser Asp Asn Pro Thr Gly Cys Tyr Arg Thr Glu Phe 
115 120 125 

Thr lie Thr Pro Glu Gin Leu Thr Gin Arg Asn His lie lie Phe Glu 
130 135 140 

Gly Val Asn Ser Ala Phe His Leu Trp Cys Asn Gly Gin Trp Val Gly 
145 150 155 160 
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Tyr Ser Gin Asp 
Leu Val 
Asp Gly 



Val Gly 
180 



Ser Tyr 
195 



Asp Val 
He Thr 
His He Lys Thr 



Phe Arg 
210 

Val Phe 
225 



Gin He 



Thr Asn 



Phe Asp 
260 

Asn Lys 
275 



Ser Arg Leu 
165 

Thr Asn Arg 

Leu Glu Asp 

Asn Leu Leu 
215 

Pro Asp Leu 
230 

Ala Il'e Asn 
245 

Gly Lys Thr 
Arg Val Asp 



Pro Ser Glu 
170 

He Ala Val 
185 

Gin Asp Met 
200 

Thr Lys Pro 
Asp Ala Cys 



Ala Pro Asn 
250 

Ser Leu Cys 
265 

Glu Lys Gly 
280 



Phe Asp Leu Ser Glu Leu 

175 

Met Val He Arg Trp Ser 
190 

Trp Trp Leu Ser Gly He 
205 

Gin Ser Gin He Arg Asp 
220 

Tyr Arg Asp Ala Thr Leu 
235 240 

Asn Tyr Gin Val Ala Val 

255 

Glu Pro Lys He Gin Ser 
270 

Gly Trp Ser Asp Val Val 
285 



Phe Gin 
290 



Thr He 



Pro Tyr 
305 



Leu Tyr 
Thr Val Asp Val 



Ala He Arg 
295 

Arg Cys Val 
310 

Glu Ala Tyr 
325 



Ser Pro Lys 
Val Ser Leu 



Asn He Gly 
330 



Lys Trp 
300 

Leu Asp 
315 



Thr Ala Glu Thr 



Glu Gin Gly Asn 
320 



Phe Arg Lys Val Glu Met 

335 



Leu Asn 



Gly Gin 
340 



Leu Cys Val 



Asn Gly Lys 
345 



Pro Leu Leu He Arg Gly 
350 



Val Asn 



Ala Asp 
370 

Ala Val 
385 



Arg His 
355 

Met He 



Arg Thr 



Cys Asp Glu Leu 



Glu His His 



Glu Asp He 
375 

Ala His Tyr 
390 

Gly Leu Tyr 
405 



Pro Glu Asn 
360 

Lys Leu Met 



Pro Asn His 



Val Val Asp 
410 



Gly His Ala Val Ser Thr 
365 



Lys Gin 
380 

Pro Leu 
395 



Asn Asn Phe Asn 



Phe Tyr Glu Leu 
400 



Glu Ala Asn He Glu Thr 

415 
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His Gly 
Gly Ala 



His Ala 
450 



Met Phe Pro Met 
420 

Phe Met Ser Arg 
435 

Ser lie lie lie 



Gly Arg Leu Ala Ser Asp Pro 
425 

Tyr Thr Gin Met ,Val Glu Arg 

440 445 

Trp Ser Leu Gly Asn Glu Cys 

455 460 



Leu Trp Ala 
430 

Asp Lys Asn 
Gly His Gly 



Ala Asn 
465 

Arg Pro 
He He 



His Asp Ala Met 
470 

Val Gin Tyr Glu 
485 

Cys Pro Met Tyr 
500 



Tyr Gly Trp Ser Lys Ser Phe 

475 

Gly Gly Gly Ala Asn Thr Thr 
490 

Ser Arg Val Asp Thr Asp He 
505 



Asp Pro Ser 
480 

Ala Thr Asp 
495 

Lys Asp Asp 
510 



Ala Val 



Thr Arg 
530 

Leu Gly 
545 



Pro Lys Tyr Ser 
515 

Pro Leu He Leu 



Ser Phe Asp Asp 
550 



Leu Gin Gly Gly Phe He 

565 



He Asp 
Asp Glu 



Glu Asn Gly Lys 
580 

Leu Asn Asp Arg 
595 



He Lys Lys Trp Leu Ser Leu 

520 525 

Cys Glu Tyr Ala His Ala Met 

535 540 

Tyr Trp Gin Ala Phe Arg Glu 

555 

Trp Asp Trp Val Asp Gin Gly 
570 

His Tyr Trp Ala Tyr Gly Gly 
585 

Gin Phe Cys He Asn Gly Leu 

600 605 



Pro Gly Glu 
Gly Asn Ser 



Tyr Pro Arg 
560 

Leu Ser Lys 
575 

Asp Phe Gly 
590 

Leu Phe Pro 



Asp Arg 
610 



Thr Pro His Pro 



Ser Leu Phe Glu Ala Lys Tyr 
615 620 



Ser Gin Gin 



His Leu 
625 

Gin Tyr 
Asn Glu 



Gin Phe Thr Leu 
630 

Ser lie Asp Val 
645 

Lys Leu Val Trp 
660 



Arg Glu Gin Asn Gin Asn Gin 

635 

Phe Ser Asp Tyr Val Phe Arg 
650 

Gin Leu He Gin Asn Gly Val 
665 



Asn Gin Asn 
640 

His Thr Asp 
655 

Cys Val Glu 
670 
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Gin Gly Glu Met Ala Leu Asn lie Ala Pro Gin Ser Thr His Thr Leu 
675 680 685 

Thr lie Lys Thr Lys Thr Ala Phe Glu His Gly Ala Gin Tyr Tyr Leu 
690 " 695 700 

Asn Leu Asp Val Ala Leu lie Asn Asp Ser His Phe Ala Asn Ala Asn 
705 710 715 720 

His Val Met Asp Ser Glu Gin Phe Lys Leu lie Asn Ser Asn Asn Leu 

725 ~ 730 735 

Asn Ser Lys Ser Phe Ala Ser Ala Thr Glu Lys Ser Val lie Ser Val 
740 745 750 

Asn Glu Thr Asp Ser His Leu Ser lie Glu Asn Asn Thr Phe Lys Leu 
■ 755 760 765 

Val Phe Asn Gin Gin Ser Gly Leu lie Glu Gin Trp Leu Gin Asp Asp 
770 775 780 

Thr Gin Val lie Ser Ser Pro Leu Val Asp Asn Phe Tyr Arg Ala Pro 
785 790 795 800 

Leu Asp Asn Asp lie Gly Val Ser Glu Val Asp Asn Leu Asp Pro Asn 

805 810 815 

Ala Trp Glu Ala Arg Trp Ser Arg Ala Gly He Gly Gin Trp Gin Arg 
820 825 830 

Thr Cys Ser Ser He Asn Ala Val Gin Ser Ser Val Asp Val Arg He 
835 840 845 

Thr Cys Val Phe Asn Tyr Glu Phe Asn Gly Val Leu Gin Ala Gin Thr 
850 855 860 

Gin Trp Leu Tyr Thr Leu Asn Asn Thr Gly Thr He Ser Leu Asn Val 
865 * 870 ' 875 880 

Asp Val Asn Leu Asn Asp Thr Leu Pro Pro Met Pro Arg He Gly Leu 

885 890 895 

Ser Thr Thr He Asn Lys Gin Ser Asp Thr Lys Val Asn Trp Leu Gly 
900 905 910 

Leu Gly Pro Phe Glu Asn Tyr Pro Asp Arg Lys Ser Ala Ala Arg Phe 
915 920 925 
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Gly Tyr Tyr Ser Leu Ser Leu Asn Glu Leu Tyr Thr Pro Tyr lie Phe 
930 935 940 

Pro Thr Asp Asn Gly Leu Arg Ser Asp Cys Gin Leu Leu Ser lie Asn 
945 950 955 960 

Asn Leu lie Val Thr Gly Ala Phe Leu Phe Ala Ala Ser Glu Tyr Ser 

965 970 975 

Gin Asn Met Leu Thr Gin Ala Lys His Thr Asn Glu Leu lie Ala Asp 
980 985 990 

Asp Cys He His Val His He Asp His Gin His Met Gly Val Gly Gly 
995 1000 1005 

Asp Asp Ser Trp Ser Pro Ser Thr His Lys Glu Tyr Leu Leu Glu Gin 
1010 1015 1020 

Lys Asn Tyr Asn Tyr Ser Leu Thr Leu Thr Gly Gly He Thr Thr 
1025 ~ 1030 1035 
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